Breakdown of the physical structure of a growing medium can have a detrimental effect on long term crops such as container nursery stock. In this situation, the physical stability of the growing medium becomes important in maintaining favourable growing conditions. Some materials which have been suggested as substitutes for peat can undergo a large and rapid loss of structure. In this experiment four possible peat replacers or extenders, three woodfibres and composted coconut fibre (coir), were assessed for breakdown over a 21 month period. Pots filled with the materials or with a 50:50 mix with a H5 peat were placed in a ebb and flood bench in a glasshouse. Breakdown was assessed by measuring shrinkage of the medium. Two rates of lime were included. The materials were analysed for lignin content and by Fourier Transform Infrared (FT-IR) spectroscopic analysis at the start and end of the experiment. The results showed that the woodfibres generally break down rapidly over time in relation to H5 peat. There were differences in the extent of break down between the woodfibres.Composted coir was found to be relatively stable. The addition of H5 peat to all the non-peat materials led to a reduction in the rate of break down. The addition of lime accelerated break down. Breakdown of the materials was strongly negatively related to the initial lignin content and to the FT-IR peak ratio 1600/1056 cm-1 (lignin to cellulose). The change in the ratio 1600/1056 cm-1 and 1380/2900 cm-1 over time were strongly correlated with break down. Other initial FT-IR peak ratios, 1600/2900 cm-1, 1380/2900 cm-1 and 1485/1056 cm-1 were also correlated with breakdown.
INTRODUCTION
Various non peat materials are used either as peat substitutes or peat diluents. There is considerable pressure from environmental groups to replace peat or dilute peat with renewable materials. One of the leading contenders for peat substitute/diluents is based on wood fibre of which there are at least three types in the market in Europe namely, Hortifibre, Toresa and Pietal. Another widely used material in recent times is coconut fibre (Coir). Limited work on some of these materials has shown that it is likely to breakdown rather rapidly in relation to peats of moderate degree of decomposition (H5 peats), (Prasad and O'Shea 1999) .
Breakdown of material can have a detrimental effect on crops which are grown for long periods, for example nursery stock or have high aeration requirement and grown under wet conditions e.g. ebb and flood. In this situation, the physical stability of the growing medium becomes important in maintaining favourable growing conditions for the whole period (Aendekerk, 1997 , 2001 , Prasad and Maher, 2000 .
While different peat types vary considerably in their capacity to resist physical degradation (Aendekerk, 1997 , Prasad et al., 2000 it is also known that some materials which have been suggested as substitutes for peat e.g. spent mushroom compost, can undergo a large and rapid loss of structure (Lamaire et al., 1985) . The objective of this investigation was to determine if moderately decomposed peat added to peat substitutes 146 based mainly on woody material would lead to a reduction in breakdown (shrinkage) of these materials and to determine the extent of the breakdown of these materials relative to H5 peats
MATERIAL AND METHODS
Three types of wood fibre, which are available commercially, were used namely Hortifibre, Toresa and Pietal .Woodfibre is made from wood using a specialised technique. Woodchips are passed through an aperture which results in high-pressure and high-temperature. As a consequence, the product is sterilized and therefore free from plant pathogens. In some cases a nitrogen source is added prior to processing during which the nitrogen source is plasticized e.g. Toresa. (produced by Intertoresa, Switzerland) In another case the wood fibre may be composted with nitrogen e.g. Pietal. (Bartels & Wilfried, 1999 ) Information on Hortifibre is available (Lemaire et al., 1988) . Composted coir which had previously leached to reduce EC was also included.The materials had the following pH and EC, Coir pH 6.2, EC 505 µS/cm, Toresa pH 7.1, EC 607 µS/cm, Pietal 4.8, EC 767 µS/cm and Hortifibre pH 5.8, EC 57 µS/cm. These materials were used on their own and mixed with peat in a 1:1 ratio. The peat was from Ireland with a H5 value on the von Post scale. Two rates of dolomitic lime were added, 4 and 8 g/L for the peat. For the non-peat materials the rates of lime were zero and 4 g per litre. A compound fertiliser (PG mix) was then added. These treatments were combined in a 2 (peat rate) x 2 (lime rate) x 4 (peat substitutes) factorial design. Two 100% peat control treatments were also included.
The mixes were prepared by measuring the bulk density of the peat and peat substitutes (Anon.,1989) and weighing out the required volumes The bulk density of the mixes were then measured and each treatment was filled into 11 cm diameter pots to a constant weight so that each pot held 0.5 L of growing medium. Samples were analysed by Fourier Transform Infrared (FT-IR) spectroscopic analysis and for lignin content (Van Soest, 1963) at the start and end of the experiment.
In January, 2001, the pots were placed in a randomised block design on two benches in a glasshouse compartment which were irrigated by an ebb and flood system. The pots were subjected to irrigation and drying cycles till October 2002. Irrigation was given as deemed required by manual inspection of the pots and liquid feed was added occasionally Height of the growing medium was obtained by placing a plastic label across the pot and measuring the distance to the growing medium at two marked points using a callipers. The first estimate of growing medium height was made two weeks after the start of the experiment to allow for initial settling and subsequent measurements were made at four monthly intervals.
A second sample was taken for FT-IR and lignin analysis in October 2002 from two replicates. FT-IR analysis was carried out as described in Prasad and O'Shea, 1998 . Peaks that were selected were 2,800-2,900 cm-1 (aliphatic, acyclic), 1,600-16,400 cm-1 (aromatic), 1,300-1380 cm-1 (aliphatic acyclic), 1,400-1,465 cm-1(aliphatic, acyclic, aromatic) and 1030-1080 cm-1(carbohydrate, alcohol and phenol). After drawing a baseline, the heights of the above were measured. The ratios of various peaks were then selected. For the initial sample lignin levels and FT-IR peaks were calculated from the the pure materials. For example if lignin level was 40% and a woodfiber was 20 % and if they were added at 50: 50 then the lignin value would be 30 %. The data on physical properties and breakdown of the growing media materials were analysed by analysis of variance. Correlation was used to study the relationships between FT-IR analysis and lignin analysis and growing media breakdown.
RESULTS AND DISCUSSION
In all cases there was an increase in breakdown with time. After 9 months of the experiment, Toresa and Pietal showed the greatest breakdown followed by Hortifiber. Composted coir showed the least shrinkage of the four materials (Fig. 1) . In the second half of the experiment, Hortifibre underwent rapid degradation and at the final measurement showed the greatest shrinkage. Toresa showed greater stability in this period but Pietal continued to breakdown so that at the end it had a greater shrinkage than Toresa. Again composted coir was the most stable material.
The addition of H5 peat resulted in the reduction of breakdown with all materials at nine and 21 months (Fig. 1) . The beneficial effect was almost similar in all materials after 9 months but after 21 months the effect was most noticeable with the two materials that showed greatest breakdown on their own, Hortifibre and Pietal.
Lime increased the rate of breakdown, both at nine months and at the end of the experiment (Figure 2 ). At nine months there was no significant effect with composted coir but by the end of the experiment the effect was similar with all four materials. This effect of lime rate agrees with previous findings by Aendekerk (1997) and Maher and Prasad (2002) . The results of the FT-IR spectroscopic analysis conducted on the materials at the start and towards the end of the experiment were correlated with the degradation results and the correlation matrix are shown in Table 1 . The peak ratio 1600/1056 cm-1 measured at the start of the experiment gave a strong negative correlation with shrinkage at the final date. Other ratios e.g. 1485/1056 cm-1 also gave a similar negative correlation with shrinkage at the intermediate dates in October 2001 and April 2002 but correlation with the total shrinkage on October 2002 was not strong.
The 1600/1056 cm-1 at the start of the trial divided by the 1600/1056 cm-1 at the end of the experiment was positively strongly correlated with shrinkage at the end of the experiment. The strong relationship between the spectral ratio 1600/1050 cm-1 at the start and towards the end of the experiment may be explained on the basis that there is an increase in lignin cellulose ratio as obtained from FT-IR analysis, the decomposition of cellulose results in a relative enrichment of lignin during degradation of the growing medium.
The relationship between certain FT-IR spectra and shrinkage are in agreement with the previous findings where these spectra explained the shrinkage of peats as a result of the addition of composted green waste (Maher and Prasad, 2002) . Maher and Prasad (2001) found that the FT-IR peak ratio 1485/1056 increased during composting of green waste as a result of loss of easily decomposable C compounds (1056 cm -1 ) and relative enrichment of less decomposable C (1485 cm -1 , aromatic). Lignin levels at the start and end of the experiment are also shown in Table 1 . The initial levels were correlated with breakdown and showed a highly significantly relationship (r=-0.90) This relationship is illustrated in Fig. 4 . Lignin levels at the end of the experiment were only slightly correlated with shrinkage. This negative relationship between lignin content and degradation can be explained on the basis that lignin is relatively resistant to microbial breakdown. (Godshalk and Wetzel, 1981) and has been found to retard decomposition. (Berg and Staef, 1971) .
In addition, the relationship between the FT-IT ratio 1600/1056 cm-1 and initial lignin was highly significant (r=0.94) and is shown in Fig. 5 .
CONCLUSIONS
Woodfibres break down rapidly compared with H5 peat while Coir is relatively stable. The addition of H5 peat reduced breakdown with all four materials. Addition of lime accelerated breakdown. Initial lignin levels and FT-IR ratios and change in the ratios over time can explain the breakdown.
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